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Same-day cancellations and delays of surgeries are undesirable events that can lead to 
significant financial and emotional harm.1,2  This is especially true for pediatric patients who 
have unique intraoperative needs, and who (in addition to their caregivers) have increased 
apprehension and anxiety regarding surgery.3,4  Adult anesthesiology preoperative clinics have 
been studied and show some potential to reduce same-day cancellations and delays of 
surgery.5–8  For this review, I wanted to determine what the potential benefit of pediatric 
anesthesiology preoperative assessments would be on reducing same-day surgery cancellations 
or delays.   
 
Burden of Same-Day Cancellations and Delays 
Although not well studied, the financial burden of same-day cancellations for surgeries is 
likely quite high.1  Turunen, Miettinen, Setala, and Vehviläinen-Julkunen calculated that almost 
a million euro was lost between 13 specialty clinics in 9 months due to same-day cancellations.9  
Additionally, they determined that the mean loss of a single cancellation between those clinics 
was almost 2,500 € per person and about 1,500 € per pediatric patient.9  These same authors 
conducted a limited literature review and identified 3 US based studies with data that they 
were able to convert into cost of cancellation per patients.9–12 These US based studies varied in 
their specialty focus and patient population but all showed that same-day cancellations cost 
thousands of dollars per patient ($4802, $5048.80, $7748.06).9–12 
This financial harm is also a burden to the patients and their families.  Tait, Voepel-
Lopez, Munro, et al. conducted a survey-based study of pediatric patients at the University of 
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Michigan and found that “38.5 % of mothers and 50.0% of fathers missed a day of work and, of 
these, 53.3 % and 42.1%, respectively, went unpaid for the work day missed.”2  This  loss of 
income is exacerbated by the additional costs of travel and other out of pocket expenses.2   
There is also the emotional harm caused by cancellations, especially for pediatric 
patients and their families who usually have increased anxiety around surgery compared to the 
average adult patient.3,13  Last minute cancellations in surgery have been found to cause 
parents of pediatric patients increased anxiety and produce anger and frustration.2,14  This is 
not surprising given the fact that a parent is likely already nervous due to their child undergoing 
a serious procedure, and it predictably worsens an already stressful event in the parent and 
child’s life.2,14   
 
Anesthesiology Preoperative Assessments  
The preparation and management of surgical patients is a multidisciplinary endeavor 
that requires coordination and planning in order to deliver positive outcomes and efficient 
care.15,16  At many institutions, patients are often assessed by a preoperative anesthesiology 
team in order to coordinate their care between providers, prepare the patient for the day of 
surgery, and to assess for any comorbidities that may complicate the anesthetic plan for the day 
of surgery.17  Through the accomplishment of these tasks, anesthesiologists can preemptively 
address issues that may arise on the day of surgery, thereby limiting same-day cancellations and 
delays.  Van Klei, Moons, Rutten, et al. found an adjusted odds ratio (OR) of 0.7 (95% 
Confidence Interval (95%CI):0.5-0.9) for cancellation of surgery for adults who had outpatient 
anesthesiology preoperative assessments done prior to surgery.   After converting the reported 
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data in another study to a comparable OR,  a 5-year observational study showed a comparable 
OR of 0.88 (95% CI: 0.81-0.96) after the introduction of an adult preoperative anesthesiology 
clinic.5   
 
Objectives  
In summation, we know that same-day surgery cancellations and delays can result in 
serious harm to patients as well as caregivers.2,9  Additionally, there is evidence from adult 
studies to suggest that preoperative anesthesiology assessments can limit these cancellations 
and delays.5,8  Knowing this, the aim of this systematic review was to determine whether 
pediatric (<18 years old) anesthesiology preoperative assessments over 24 hours prior to 
surgery would reduce the incidence of same-day surgical delays or cancellations.  The review 
included peer reviewed studies conducted in countries with an Human Development Index 
(HDI) >0.9 that were published within the last 30 years.18  
 
Methods 
I used the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRIMSA) guidelines to organize this systematic review.19 No review protocol exists for this 
study.   
Search Strategy 
For this review, I used the PubMed and Embase databases to search for relevant studies 
through March 30th, 2020.  Clinicaltrials.gov was searched to identify any grey literature that 
may have been of relevance.  Additionally, I reviewed the references of studies that were 
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assessed for eligibility and identified and reviewed any article titles and abstracts that were 
relevant to the review.   
Each database was searched using a combination of terms that fell into 1 of 3 
categories: 1) terms indicating preoperative assessment; 2) terms indicating pediatric care; and 
3) terms indicating surgical delays or cancellations.  Terms specific to development delay were 
specifically excluded after an initial search showed that the term “delay” would include a high 
number of developmental delay articles in the search results.  A full description of the search 
terms and limits used for each database can be found in Attachment A1.   
All studies produced in the search were screened by looking for keywords in their titles 
or abstracts that indicated relevance to the topic.  After the removal of duplicate studies found 
in multiple databases, the remaining peer reviewed studies identified from the search were 
included in the systematic review if they met all of the following 7 predefined criteria.20  (1) The 
participants of the study have to be children (<18 years of age) scheduled for surgery.  (2) The 
intervention or exposure being measured had to involve a pediatric anesthesiology 
preoperative evaluation 24 hours prior to surgery.  This criterium was made intentionally vague 
to include a variety of forms of preoperative assessment, as long as it included children and 
anesthesiology.  Patients had to be seen over 24 hours prior to surgery so that there was time 
to address issues seen in the evaluation. (3) The comparison group had to be children 
scheduled for surgery who did not have a preoperative evolution. (4) The outcome measured 
had to include the number of same-day surgical delays or cancellations. (5) Articles were to be 
published in the past 30 years to improve relevance to the topic.  (6) The setting had to be a 
hospital in a country with an HDI score of  >0.9 to increase the relevance of the findings to the 
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US.18 (7) All empirical study designs were included.  A full summary of these criteria is located in 
Table A1.    
Data Collection and Summary 
Each study was evaluated by one investigator and relevant variables and outcomes were 
recorded in an evidence table (Attachment A2).  Study variables including the title, authors, 
study design, sample population and number were all recorded.  After careful evaluation of 
each study, I determined relevant outcomes reported that could address the key question of 
this review.  Results were considered relevant if they reported some difference in same-day 
surgical delay or cancellations and some form of anesthesia preoperative evaluation.  When 
possible, I used an OR as the principle summary of measures to report the results of each study.  
 
Analysis  
To determine risk of bias in each study, I used to the Newcastle-Ottawa Quality 
Assessment Scale (NOQAS) to evaluated eligible non-randomized studies.21  Risk of publication 
bias as well as selective reporting were also considered when assessing the available data for 
this review. 
Due to the limited number of studies eligible as well as the variety of study designs and 
outcome measures, further quantitative analysis and synthesis of extracted data was not 
applicable in this review. Instead a narrative approach to synthesis was employed.  The strength 
of the cumulative evidence was assessed using the Evidence-based Practice Center (EPC) model 





Study Selection and Characteristics  
Through this systematic search, I identified 364 studies, from which 14 duplicated 
studies were removed.  The titles and abstracts of the remaining 350 articles were screened 
and 318 were excluded due to lack of relevance to this review.   The remaining 32 articles were 
assessed for eligibility with a full-text review.  From this assessment, I determined that two 
studies met the full criteria for inclusion in this review.  For the 29 excluded studies, one was 
excluded because the full text was unavailable, two were excluded because the article was in a 
language other than English, 12 were excluded for not including pediatric patients in the study 
population, seven were excluded for having outcomes that didn’t align with the review 
outcomes, another seven were excluded for not having an intervention that could be seen as a 
preoperative anesthesiology evaluation, and one was excluded because it did not have an 
eligible comparator.    This is process is summarized in Figure A1.  
Of the two included studies, the study by A.J. Macarthur, C. Macarthur, and Bevan was a 
case control study at Montreal Children’s Hospital to identify the determinants of pediatric 
surgery cancellation over a three month period.23  The study included 1042 pediatric surgical 
patients, of which 106 had a preoperative assessment conducted.23  The second study by Patel 
and Hanallah was a non-randomized trial at the Children’s National Health Center in 
Washington D.C. to determine the effects of preoperative telephone assessments on same day 
surgery cancellations over an unspecified period.24  It included 5031 pediatric surgical patients 
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of which 3208 were given a preoperative telephone assessment 3-7 days prior to the day of the 
scheduled surgery.24   
 
Risk of Bias 
Both studies were assessed for risk of bias using the NOQAS criteria.  The study by A.J. 
Macarthur, C. Macarthur, and Bevan received a NOQAS score of five and the study by Patel and 
Hanallah received a score of five, indicating a moderate risk  of bias for both studies.   
The study by A.J. Macarthur, C. Macarthur, and Bevan received 3 stars for selection, zero 
for comparability, and two for exposure (Table A2).  This study only received three of four stars 
for selection because of the lack of clarity around the selection of study participants.  Although 
it can be inferred from the language of the study that the participants were identified using the 
medical record system, there is no description of this process anywhere in the study text.  That 
being said, the cases and controls consisted of all pediatric elective surgical patients within a 3-
month period and is therefore likely representative of the source population.  The study 
received zero of two stars for comparability because the study did not compare the 
characteristics of patients exposed and unexposed to preoperative assessment clinics.23  Finally, 
the study received two of three stars for exposure because the authors failed to mention 
missing data.  Again, based on inference it seems possible that they had no missing data, but 
this would be an assumption that is not confirmed by the study text.  
The study by Patel and Hanallah received four stars for selection, zero stars for 
comparability, and one star for exposure (Table A2).  The study received four of four stars for 
selection because the study population was mostly representative of the study population in 
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question (pediatric surgical patients) and the controls came from the sample population as the 
cases, the exposure was clearly recorded, and the outcome was not present in the population 
prior to study initiation.  The study received zero of two stars were awarded for comparability as 
the study did not report any comparability between study arms such as a patients' 
characteristics table.  Finally, the study received one of three stars for outcome because the 
author did not explain how the outcomes were collected and there was a greater than 10% loss 
to follow up.   
Due to the lack of eligible studies found in this systematic review, it is difficult to assess 
publication bias.  Therefore, statistical methods such as the use of a funnel plot, are not 
appropriate in this case.  However, the lack of any eligible grey literature (Figure A1) is 
congruent with the lack of published studies.  Therefore, there is likely low risk of publication 
bias or selective reporting.  That being said, other sources of grey literature unavailable to us, 
such as internal organization QI projects, may contain additional studies that could reveal a 
publication bias.   
 
Result Summary 
The results for both studies reported different units of measure, but both reported 
statistically significant increased cancellations rates in patients that did not preoperative 
assessments (Attachment A2).  The study by A.J. Macarthur, C. Macarthur, and Bevan reported 
an OR of 4.48 (95%CI: 2.02-9.95) increased odds for patients without preoperative assessments 
clinic visits to have a same-day cancellation of surgery.23  The study by Patel and Hannallah 
reported that, of patients with preoperative assessment phone calls, 9.7% had same day 
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cancellations of surgery compared to 14.7% for patients without preoperative assessment 
phone calls.24   These results were converted to an OR (the summary measure for this review) of 
1.60 (95%CI: 1.35-1.91) increased odds for patients without preoperative assessments phone 
calls to have a same-day cancellation of surgery.  Therefore, both studies report data that 
correspond to odds ratios with a positive correlation between preoperative assessments and 
the reduction of cancelled surgeries.  However, the CI of the OR of both studies do not overlap 
at all, and therefore represent significantly different estimates of the effect of preoperative 
assessments on cancellations of surgeries.  These results are summarized in Figure A2 in a forest 
plot.  
Discussion 
This systematic review based on two studies with 1929 cases and 4144 controls 
attempted to determine the effect that anesthesiology preoperative assessments could have on 
same day cancellation rates for pediatric surgical patients.  Taken at face value, the reported and 
calculated odds ratios from both studies (Figure A2) suggest that there is statistically significant 
and clinically significant evidence indicating that pediatric anesthesiology preoperative 
assessments can decrease surgical cancellations (Figure A2).   
However, there are many reasons to question the strength of evidence of this review, 
based on the paucity of available data, the individual characteristics of each study, and the 
ability to measure a cumulative effect based on these limitations (Table A3).  Firstly, the lack of 
available published data on this subject weakens our confidence in the results of this review 
because it is difficult to assess any level of consistency with only 2 eligible studies.  Although no 
grey literature could be found on clinicaltrials.gov, there is worry that other sources of 
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published data such as internal QI projects, could represent unpublished data which could affect 
the direction and size of the effect of this intervention.  Additionally, although the direction of 
the results of both studies were in agreement, the effect sizes were significantly different and 
did not overlap (Figure A2).  Precision of reported results is an issue as well and represents 
another inconsistency between the two eligible studies.  Although the study by Patel and 
Hanallah reported a fairly tight CI (95% CI: 1.35-1.91), the study by  A.J. Macarthur, C. 
Macarthur, and Bevan has a huge amount of imprecision (95% CI: 2.02-9.05).   
Secondly, both included studies were observation studies and had many study design 
flaws that put the final results of this review into question.  The study by A.J. Macarthur, C. 
Macarthur, and Bevan was a case control study that was looking at overall determinants of 
pediatric same day surgical cancellations.  This study identified preoperative assessments by the 
anesthesiology clinic as a significant factor effecting this outcome, but the study was not 
designed with preoperative assessments as an intervention, and therefore did not report 
patient characteristics between patients who did and did not receive preoperative assessments.  
Therefore, there is some worry about confounding in this study due to this inherent lack of 
comparability (Table A3).  The issue of confounding is even more concerning in the study by 
Patel and Hanallah which was a non-randomized trial in which the controls for the study were 
patients’ families that were not able to be contacted by telephone to receive the preoperative 
assessment phone call.  This form of self-selection as well as the lack of any reported patient 
characteristics is a significant study design error that increases the risk that confounding has on 
the results of the study (Table A3).   
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Although there were many issues with these studies, both directly measured the effect 
of preoperative assessments on surgical cancellations, without using a proxy measure.  
However, the lack of relevant literature on this topic as well as the inherent weakness of the two 
studies indicates that the strength of evidence of this review is low (Table A3).  Even though 
these results do not sufficiently address the question of this review, there is reason to believe 
there is a benefit to anesthesiology preoperative assessments based on these limited findings 
and the data from similar adult clinics.5–8  Therefore, I am encouraged by these results to pursue 
primary research opportunities on this subject in order to determine the true benefits of 
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Records identified through 
database searching:  
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Additional records identified 
through other sources: 
ClinicalTrials.gov (n = 20) 
References (n = 25) 
Records after duplicates removed: 
(n = 350) 
Records screened: 
(n = 350) 
Records excluded: 
(n = 318) 
Full-text articles assessed 
for eligibility: 
(n = 32) 
Full-text articles excluded:  
Total (n = 30) 
 
Reasons: 
No Full Text Available (n = 1) 
Not in English (n = 2) 
Not Pediatric (n = 12) 
Wrong Outcomes  (n = 7) 
Wrong Intervention (n = 7) 
Wrong Comparator (n= 1) 
Studies included in 
qualitative synthesis: 




Figure A2: Summary of Results using a Forest Plot 
 
Summary of OR from both studies with 95%CI.  N is the total population in each study.  The forest plot on the right illustrates 
these results with the diamond indicating the OR, and the lines indicating the size of the 95% CI.  For visual simplicity, the x-axis 
ends at 5 and an arrow indicates that the CI extends beyond the end of the figure.   
 
  




























Table A1: Study Eligibility Criteria   
Research 
Question: 
How do evaluations of surgical patients at pediatric anesthesiology 
preoperative clinics effect the incidence of same-day surgical delays or 
cancellations? 
PICOTSS Eligibility Criteria 
Population Children (less than 18 years old) scheduled for surgery 
Intervention 
Pediatric anesthesiology preoperative evaluation over 24 hours prior to 
surgery 
Comparator 
Children scheduled for surgery who did not have a pediatric anesthesiology 
preoperative evaluation 
Outcome The number of same-day surgical delays or cancellations 
Timing Published articles in the past 30 years 




All empirical study designs (trials, cohorts, cross sectional, observational, 
descriptive, qualitative, systematic reviews) 




















Table A2: Risk of Bias Assessment (NOQAS) 
Title Authors Selection Comparability Exposure/ Outcome 
Total 
Score 





*** 0 ** 5 
Preoperative screening for 
pediatric ambulatory surgery: 
evaluation of a telephone 
questionnaire method 
Patel RI, 
Hannallah RS **** 0 * 5 
Both studies in this review were assess with the NOQAS method.  The study by Patel and Hannallah was assessed using the 
NOQAS-cohort criteria even though it was a non-randomized trial because it would be easiest to compare the relative risks of 
both studies if they shared a similar risk assessment criteria.  The study by Macarthur A.J,, Macarthur C., and Bevan J.C. used the 






Table A3: Strength of Evidence (SOE) 
Outcome of 
Interest 











day surgical delays 
or cancellations 
Mediu






The strength of the cumulative evidence was assessed using the Evidence-based Practice Center (EPC) model due to its 
applicability to a variety of study designs and interpretations.22 Assessments of each category (i.e. Risk of Bias, Consistency, 
Directness, Precision, Plausible Confounders, and Publication Bias) were assessed holistically for all cumulative evidence of this 





Attachment A1: Database Search Terms and Limits  
PubMed 
 Search Term Limits 
 
 ((("preoperative clinic" OR "preoperative clinics" OR "preoperative evaluation" 
OR "anesthesia evaluation" OR "anesthesia clinic" OR "anesthesia clinics" OR 
"preoperative assessment" OR "preoperative management" OR "preoperative 
laboratory testing") AND (Pediatrics[MeSH] OR pediatric*[tw] OR child[tw] OR 
children[tw] OR adolescen*[tw] OR teen*[tw] OR preteen*[tw] OR juvenile*[tw] 
OR youth*[tw] OR toddler*[tw] OR infant[tw] OR infancy[tw] OR baby[tw] OR 
babies[tw]) AND ("Appointments and Schedules"[Mesh] OR Delay* OR efficien* 
OR cancel* OR postpone* OR suspen*) NOT ("developmental delay" OR 






 Search Term Limits 
 
('preoperative clinic' OR 'preoperative clinics' OR 'preoperative evaluation' OR 
'anesthesia evaluation' OR 'anesthesia clinic' OR 'anesthesia clinics' OR 
'preoperative assessment' OR 'preoperative management' OR 'preoperative 
laboratory testing') AND (pediatric* OR child OR children OR adolescen* OR teen* 
OR preteen* OR juvenile* OR youth* OR toddler* OR infant OR infancy OR baby 
OR babies) AND (appointment*:ti OR schedule*:ti OR delay*:ti OR efficien*:ti OR 
cancel*:ti OR postpone*:ti OR suspen*:ti) NOT ('developmental delay' OR 






 Search Term Limits 
 






Attachment A2: Evidence Table    







































OR of 4.48 
(95%CI:2.02-





clinic visit to 
have same-day 


































had a same-day 
cancellation 
compared to 
14.7% in  the 
non-evaluated 
group.  
(p<0.0001) 
1.60 
(95%CI:1.35-
1.91) 
 
 
 
 
